Influence of epithelium on guinea pig airway responses to tachykinins: role of endopeptidase and cyclooxygenase.
We have studied the effect of epithelium removal on the contractile responses to exogenous tachykinins and to endogenous tachykinins released by capsaicin in guinea pig trachea. We also studied the effects of inhibition of endopeptidase (by phosphoramidon, 10 microM, and thiorphan, 100 microM), and of inhibition of cyclooxygenase (by indomethacin, 5 microM) on these responses. The order of potency of exogenous tachykinins was neurokinin A (NKA) greater than neurokinin B (NKB) greater than substance P (SP). Epithelium removal enhanced the sensitivity and magnitude of the contractile response to SP, and to a lesser extent NKA and NKB. Capsaicin induced only a weak contractile response in guinea pig trachea. Phosphoramidon and thiorphan increased the sensitivity to SP, but had no effect on acetylcholine responses. The leftwardshift due to epithelium removal was reduced, but not abolished, by phosphoramidon and thiorphan. NKA- and NKB-induced contractions were also enhanced significantly by phosphoramidon. The effect of epithelium removal was abolished for NKA, but not for NKB. Phosphoramidon also increased significantly the contraction to capsaicin in the presence of epithelium, without altering the response obtained in the absence of epithelium. Indomethacin potentiated the sensitivity and maximal contractile response to all the tachykinins with the greatest effect on SP responses, and to capsaicin. The combination of indomethacin with phosphoramidon or thiorphan abolished the effect of epithelium removal for all the tachykinins. We conclude that the effects of exogenous and endogenous tachykinins are enhanced by removal of epithelium and by inhibition of metalloendopeptidase and cyclooxygenase, suggesting that tachykinins may be degraded by epithelial enzymes, and may release relaxant prostanoids in airways.(ABSTRACT TRUNCATED AT 250 WORDS)